Neuronal nicotinic acetylcholine receptors are modulated by zinc.
It is known that zinc modulates nicotinic acetylcholine receptors (nAChRs). Here, we studied the effects of zinc on neuronal alpha4beta4 nAChRs, expressed in Xenopus oocytes and activated by nicotine. Membrane ion currents elicited by nicotine (10 nM to 100 microM) were enhanced by zinc (100 microM). Maximal zinc potentiation of the nicotine-activated current (2530%) occurred at 50 nM nicotine, and potentiation gradually decreased as the nicotine concentration increased. The EC(50) and IC(50) for the nicotine-activated current were 639 nM and 14.7 microM nicotine, respectively. Both parameters decreased in the presence of zinc to 160 nM and 4.6 microM, respectively, probably due to an increase of sensitivity of nAChRs for nicotine. We used different concentrations and durations of exposure to nicotine, due to desensitization of nAChRs directly depends on both these factors. With 500 nM nicotine and 20 min washing periods between nicotine applications, zinc potentiation remained constant, 901% for 2 min and 813% for 20 min of nicotine exposure. With continuous application of nicotine, zinc potentiation decreased as the time of nicotine exposure increased, 721% for 2 min and 254% for 48 min of nicotine exposure. Our results indicate that zinc-potentiating effects on alpha4beta4 nAChRs strongly depend on both concentration and time of exposure to nicotine, suggesting that zinc potentiation depends on the degree of desensitization.